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WHAT IS CLAIMED IS: 

61* An image processing method comprising the steps of: 
defining a region containing a pixel of interest in an 
original image; 

defining in a plurality of modes a pixel group comprising 
a plurality of pixels containing said pixel of interest and 
a pixel group comprising a plurality of pixels not overlapping 
those in said former pixel group, in said regions- 
selecting a pixel group mode from said defined plurality 
of pixel group modes which best fits a structure of said origin- 
al image in said region; and 

producing an image using a selected pixel value of a pixel 
group containing said pixel of interest in a selected pixel 
group mode, as a new pixel value for said pixel of interest. 

62. The method of claim 61, further comprising the steps 

of 

calculating an average pixel value of said pixel group 
containing said pixel of interest in said selected pixel group 
mode; 

calculating an average pixel value of said region; and 
wherein said image is produce by using a pixel value 
obtained from a weighted addition of said average pixel value 
of said pixel group and said average pixel value of said region. 

63. The method of claim 62, further comprisng the steps 
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of 

performing a weight addition on said average pixel value 
of said pixel group and said average pixel value of said region; 
and 

wherein said image is produced using a pixel value obtained 
from a weighted addition of said pixel value obtained from said 
former weighted addition and a pixel value of said pixel of 
interest . 

64. The method of claim 63, further comprising the steps 

of 

performing a weighted addition on said produce image and 
said original image. 

65. The method of claim 64, wherein an adjustable weight- 
ing factor is used for the weighted addition. 

66. The method of claim 62, wherein said weighted addition 
uses a weighting factor which is a function of a minimum value 
of a total sum of respective residual sums of squares of pixel 
values of said pixel groups, said total sum being calculated for 
each of said pixel group modes. 

67. The method of claim 66, wherein said function is a 
function which makes a weight for said average pixel value of 
said region maxium when the minimum value and the maximum value 
of said total sum of residual sums of squares are equal, and 
reduces weight for said average pixel value of said region as 

a minimum value of said total sum of residual sums of squares 
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becomes smaller with respect to maximum value. 

68. The method of claim 63, wherein said weighted addit- 
ion uses a weighting factor which is a function of minimum value 
of said total sum of residual sums of squares of pixel values of 
said pixel groups, said total sum being calculated for each of 
said pixel gro U p modes, and variance of noise of said original 
image. 

69. The method of claim 68, wherein said function is a 
function which makes a weight for pixel value obtained from 
said former weighted addition maxium when minimum value of said 
total sum of residual sums of squares divided by number of pixels 
in said pixel group mode is equal to said variance of noise, and 
reduces weight for the pixel values obtained from said former 
weighted addition as difference between the minimum value of 
said total residual sum of squares divided by number of pixels 

in said pixel group mode and said variance of noise becomes 
larger . 

70. The method of claim 61, wherein said selecting a pixel 
group mode is performed by selecting a pixel group mode in which 
said total sum of residual sums of squares of pixel values of 
the pixel groups is minimum. 

71. The method of claim 61, wherein said selecting a pixel 
group mode is performed by selecting a pixel group mode in which 
said total sum of residual sums of squares of pixel values of 
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said pixel groups is closes to variance of n e of said original 
image multiplied by number of pixels in said pixel group mode. 

72. The method of claim 61, wherein said region is defin- 
ed in a plurality of modes. 

73. The method of claim 62, wherein said region is defined 
in a plurality of modes. 

74. The method of claim 63, wherein said region is de- 
fined in a plurality of modes. 

75. The method of claim 64, wherein said region is def- 
ined in a plurality of modes. 

76. An image processing apparatus comprising: 

a region defining means for defining a region comtaining 
a pixel of interest in an original image; 

pixel group defining means for defining in a plurality of 
modes a pixel group comprising a plurality of pixels containing 
said pixel of interest and a pixel group comprising a plurality 
of pixels not overlapping those in the former pixel group, in 
said region; 

selecting means for selecting a pixel group mode from said 
defined plurality of pixel group modes which best fits a struc- 
ture of said original image in said region; and 

image producing means for producing an image using a selec- 
ted pixel value of a pixel group containing said pixel of inter- 
est in a selected pixel group mode, as a new pixel value for 
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said pixel of interest. 

77. The apparatus of claim 76, further comprising: 
first pixel value calculating means for calculating an average 
pixel value of said pixel group containing said pixel of inter- 
est in said selected pixel group mode; 

said pixel value calculating means for calculating an 
average pixel value of said region? and wherein 

said image producing means comprises means for producing 
an image using a pixel value obtained from a weighted addition 
of said average pixel value of said pixel group and said average 
pixel value of said region, as a new pixel value for said pixel 
of interest. 

78. The apparatus of claim 77, further comprising: 

first addition means for performing a weighted addition on 
said average pixel value of said pixel group and said average 
pixel value of said region; and wherein 

said image producing means comprises means for producing an 
image using a pixel value obtained from a weighted addition of 
said pixel value obtained from said former weighted addition 
and a pixel value of said pixel of interest, as a new pixel 
value of interest. 

79. The apparatus of claim 78, wherein 

said image producing means comprises means for producing 
an image using a pixel value obtained from a weighted addition 
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of said pixel value obtained from said former weighted addition 
and a pixel value of said pixel of interest, as a new pixel 
value for said pixel of interest; and further comprising: 

second addition means for performing a weighted addition 
on said produced image and said original image. 

80. The apparatus of claim 79, wherein said weighted 
addition uses an adjustable weighting factor. 

81. The apparatus of claim 77, wherein said weighted addi- 
tion uses a weighting factor which is a function of a minimum 
value of a total sum of respective residual sums of squares of 
pixel values of said pixel groups, said total sum being calcu- 
lated for each of said pxiel group modes. 

82. The apparatus of claim 81, wherein said function is a 
function which makes a weight for said average pixel value of 
said region maximum when minimum value and maximum value of said 
total sum of residual sums of squares are equal, and reduces 
weight for said average pixel value of said region as a minimum 
value, of said total sum of residual sums of squares becomes 
smaller with respect to maximum value. 

83. The apparatus of claim 78, wherein said weighted addi- 
tion uses a weighting factor which is a function of minimum val- 
ue of said total sum of residual sums of squares of pixel values 
of said, pixel groups, said total sum being calculated for each 
of said pixel group modes, an<3 variance of noise of said origi- 
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inal image. 

84. The apparatus of claim 83, wherein said function is a 
function which makes a weight for pixel value obtained from said 
former weighted addition maximum when minimum value of said to- 
toal sum of residual sums of squares divided by number of pi- 
xels in said pixel group mode is equal to said variance of noise 
and reduces weight for said pixel values obtained from said 
former weighted addition as difference between said minimum val- 
ue of said total residual sum of squares divided by number of 
pixels in said pixel group mode and said variance of noise 
beomces larger. 

85. The apparatus of claim 76, wherein said selecting 
means comprises means for selecting a pixel group mode in which 
a total sum of residual squares of pixel values of said pixel 
groups is minimum. 

86. The apparatus of claim 76, wherein said selecting 
means comprises means for selecting a pixel group mode in which 
said total sum of residual sums of squares of pixel values of 
said pixel groups is closes to variance of noise of said ori- 
ginal image multipleid by number of pixels in said pixel group 
mode. 

87. The apparatus of claim 76, wherein said region defining 
means comprises means for defining in a plurality of modes a 
region containing a pixel of interest in an original image. 
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88. The apparatus of claim 77, wherein said region defin- 
ing means comprises means for defining in a plurality of modes 
a region containing a pixel of interest in an original image. 

89. The apparatus of claim 73, wherein said region defin- 
ing means comprises means for defining in a plurality of modes 
a region containing a pixel of interest in an original image. 

90. The apparatus of claim 79, wherein said region defin- 
ing means comprises means for defining in a plurality of modes 
a region containing a pixel of interest in an original image. 

90. The apparatus of claim 79, wherein said region defin- 
ing means comprises means for defining in a plurality of modes 
a region containing a pixel of interest in an original image. 

91. A recording medium which records in a computer readable 
manner a program for a computer to perform the functions of: 

defining a region containing a pixel of interest in an 

original image; 

defining in a plurality of modes a pixel group comprising 
a plurality of pixels containing said pixel of interest and a 
pixel group comprising a plurality of pixels not overlapping 
those in the former group, in said region; 

selecting a pixel group mode from said defined plurality of 
pixel group modes which best fits a structure of said original 
image in said region; and 

producing an image using a selected pixel value of a pixel 
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group containing said pixel of interest in a selected pixel 
group mode, as a new pixel value for said pixel of interest. 

92. The recording medium of claim 93- , which records in a 
computer readable manner a program for a computer to perform 
the further functions of 

calculating an average pixel value of said pixel group con- 
taining said pixel of interes in said selected pixel group mode; 
calculating an average pixel value of said region; and 
wherein said image is proudced by using a pixel value ob- 
tained from a weighted addition of said average pixel value of 
said pixel group and said average pixel value of said region, 
as a new pixel value for said pixel of interest. 

93. The recording medium of claim 92 which records in a 
computer readable manner a program for a computer to perform 
the further functions of performing a weighted addition on said 
average pixel value of said pixel group and said average pixel 
value of said region; and wherein said image is produced by- 
using a pixel value obtained from a weighted addition of said 
pixel value obtained from said former weighted addition and a 
pixel value of said pixel of interest, as a new pixel value of 
said pixel of interest. 

94. The recording medium of claim 93 which records in a 
computer readable manner a program for a computer to perform 
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further functions of 

performing a weighted addition on said produced image and 
said original image* 

95- The recording medium of claim 91 which records in a 
computer readable manner a program for a computer to perform 
the further functions, wherein said region is defined in a 
plurality of modes. 

96. The recording medium of claim 92 which records in a 
computer readable manner a program for a computer to perform 
the further functions, wherein said region is defined in a 
plurality of modes. 

97. The recording medium of claim 93 which records in a 
computer readable manner a program for a computer to perform 
the further functions, wherein said region is defined in a 
plurality of modes. 

98. The recording medium of claim 94 which records in a 
computer readable manner a program for a computer to perform 
the further functions, wherein said region is defined in a 
plurality of modes. 

99. An imaging apparatus comprising: 

a signal collecting means for collecting a signal from an 
obj ect ; 

an original image producing means for producing an original 
image based on said collected signal; 
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a region defining means for defining a region containing 
a pixel of interest in said original image; 

pixel group defining means for defining in a plurality of 
modes a pixel group comprising a plurality of pixels containing 
said pixel of interest and a pixel group comprising a plurality 
of pixels not overlappling those in said former pixel group, in 
said region; 

selecting means for selecting a pixel group mode from said 
defined plurality of pixel group modes which best fits a struc- 
ture of said original image in said region; and 

image producing means for producing an image using an aver- 
age pixel value of said pixel group containing said pixel of 
interest in said selected pixel group mode, as a new pixel value 
for said pixel of interest* 

100- The apparatus of claim 99, further comprising 
first pixel value calculating means for calculating an aver- 
age pixel value of said pixel group containing said pixel of in- 
terest in said selected pixel group mode; 

second pixel value calculating means for calculating an 
average pixel value of said region; wherein said 

image producing means comprises means for producing a pixel 
value obtained from a weighted addition of said average pixel 
value of said pixel group and said average pixel value of said 
region, as a new pixel value, for said pixel of interest* 
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101. THe apparatus of claim 100, further comprising: 
first addition means for performing a weighted addition on 

said average pixel value of said pixel group and said average 
pixel value of said region; and wherein 

said image producing means comprises means for producing 
an image using a pixel value obtained from a weighted addition 
of said pixel value obtained from said former weighted addition 
and a pixel value of said pixel of interest, as a new pixel 
value for said pixel of interes. 

102. The apparatus of claim 101, further comprising: 
second addition means for performing a weighted addition 

on said produced image and said original image. 

103. The apparatus of claim 99, wherein said region def- 
ining means comprises means for defining in a plurality of 
modes a region containing a pixel of interest in an original 
image . 

104. The apparatus of claim 100, wherein said region def- 
ining means comprises means for defining in a plurality of 
modes a region containing a pixel of interest i n an original 
image . 

105. The apparatus of claim 101, wherein said region def- 
ining means comprises means for defining in a plurality of 
modes a region containing a pixel of interest in an original 
image. 
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106. The apparatus of claim 102, wherein said region def- 
ining means comprises means for defining in a plurality of 
modes a region containing a pixel of interest in an original 
image . 
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